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1
NAVIGATION APPARATUS, METHOD AND
PROGRAM

TECHNICAL FIELD

The present invention relates to a navigation apparatus,
method and program capable of recognizing a user speech
content and capable of navigating.

BACKGROUND ART

Generally, a navigation apparatus in a car or the like
guides a driver by means of voice output and graphic display
when a prescribed point (such as an intersection where the
direction of travel is to be changed) approaches during
driving on the route set.

However, although the navigation apparatus can guide at
a prescribed point preset, it cannot present a driver with a
guide content a fellow passenger gives to the driver during
driving as a guide content of the navigation apparatus.

Consequently, if the driver misunderstands the guidance
of a fellow passenger or misses it because of surrounding
noise, this offers a problem in that the driver cannot drive in
conformity with the guidance of the fellow passenger.

Considering such a problem, Patent Document 1, for
example, describes a voice recognition apparatus that
always recognizes voice and displays the recognition result
in text on the screen without change.

PRIOR ART DOCUMENT
Patent Document

Patent Document 1: Japanese Patent Laid-Open No. 2010-
204637.

DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention

Such a conventional navigation apparatus as described
above, however, only displays the voice recognition result in
text on the screen, and does not have a function of extracting
a guide expression from the recognition result and of dis-
playing it. Accordingly, it is likely that a content unrelated
with the guidance can be displayed, and that it has a problem
of making it difficult for the driver to understand the content
intuitively because the speech content is displayed in text as
it is.

The present invention is implemented to solve the fore-
going problem. Therefore it is an object of the present
invention to provide a navigation apparatus, method and
program capable of extracting only a guide expression a
fellow passenger talks to the driver and of presenting the
user with it in a manner that the user can understand the
content easily and intuitively.

Means for Solving the Problem

To accomplish the foregoing object, the present invention
comprises, in a navigation apparatus which includes a posi-
tion acquiring unit that acquires the position of a mobile
body, and which carries out guidance in accordance with
map data and the position of the mobile body acquired by the
position acquiring unit, a voice acquiring unit that acquires
input voice; a voice recognition unit that executes voice
recognition processing of voice data acquired by the voice
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2

acquiring unit; a guide expression storage unit that stores a
guide expression; a guide expression extracting unit that
refers to the guide expression storage unit and extracts a
guide expression from a recognition result of the voice
recognition unit; a guide expression presentation content
storage unit that stores a presentation content which corre-
sponds to the guide expression in connection with the guide
expression; a guide expression presentation content acquir-
ing unit that refers to the guide expression presentation
content storage unit, and acquires, in accordance with the
guide expression extracted by the guide expression extract-
ing unit, the presentation content corresponding to the guide
expression; and a presentation control output unit that out-
puts the presentation content acquired by the guide expres-
sion presentation content acquiring unit.

Advantages of the Invention

According to the navigation apparatus in accordance with
the present invention, it is configured in such a manner that
it extracts only the guide expression the talker such as a
fellow passenger speaks to the driver and outputs the pre-
sentation content which corresponds to the guide expression.
Accordingly, the driver can understand the content intui-
tively, which can prevent the driver from misunderstanding,
and from driving toward a direction the talker does not
intend.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing an example of a
navigation apparatus of an embodiment 1;

FIG. 2 is a diagram showing an example of a guide
expression storage unit 3;

FIG. 3 is a diagram showing an example of a guide
expression presentation content storage unit 5 when a pre-
sentation content is a visual presentation content;

FIG. 4 is a flowchart showing the operation of the
navigation apparatus of the embodiment 1;

FIG. 5 is a diagram showing a screen example of guide
information presented to a user when the presentation con-
tent is a visual presentation content in the embodiment 1;

FIG. 6 is a block diagram showing an example of a
navigation apparatus of an embodiment 2;

FIG. 7 is a flowchart showing the operation of the
navigation apparatus of the embodiment 2;

FIG. 8 is a diagram showing a screen example of guide
information presented to a user when the presentation con-
tent is a visual presentation content in the embodiment 2;

FIG. 9 is a block diagram showing an example of a
navigation apparatus of an embodiment 3;

FIG. 10 is a diagram showing an example of a presenta-
tion timing storage unit 12;

FIG. 11 is a flowchart showing the operation of the
navigation apparatus of the embodiment 3;

FIG. 12 is a block diagram showing an example of a
navigation apparatus of an embodiment 4;

FIG. 13 is a flowchart showing the operation of the
navigation apparatus of the embodiment 4;

FIG. 14 is a block diagram showing an example of a
navigation apparatus of an embodiment 5;

FIG. 15 is a flowchart showing the operation of the
navigation apparatus of the embodiment 5;

FIG. 16 is a block diagram showing an example of a
navigation apparatus of an embodiment 6;

FIG. 17 is a flowchart showing the operation of the
navigation apparatus of the embodiment 6;
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FIG. 18 is a flowchart showing the operation of the
navigation apparatus of an embodiment 7;

FIG. 19 is a block diagram showing an example of a
navigation apparatus of an embodiment 8;

FIG. 20 is a flowchart showing the operation of the
navigation apparatus of the embodiment 8;

FIG. 21 is a block diagram showing an example of a
navigation apparatus of an embodiment 9;

FIG. 22 is a diagram showing an example of a cancella-
tion/correction expression storage unit 16;

FIG. 23 is a flowchart showing the operation of the
navigation apparatus of the embodiment 9;

FIG. 24 is a diagram showing an example of a screen
transition when a cancellation expression is extracted in the
embodiment 9;

FIG. 25 is a diagram showing an example of a screen
transition when a correction expression is extracted in the
embodiment 9;

FIG. 26 is a block diagram showing an example of a
navigation apparatus of an embodiment 10;

FIG. 27 is a flowchart showing the operation of the
navigation apparatus of the embodiment 10; and

FIG. 28 is a block diagram showing another example of
the navigation apparatus of the embodiment 10.

BEST MODE FOR CARRYING OUT THE
INVENTION

The best mode for carrying out the invention will now be
described with reference to the accompanying drawings.

Embodiment 1

In a navigation apparatus that guides in accordance map
data and the position of a vehicle (mobile body), the present
invention extracts only a guide expression a fellow passen-
ger gives to a driver and presents its content to the driver in
a manner that the driver can understand intuitively.

FIG. 1 is a block diagram showing an example of a
navigation apparatus of an embodiment 1 in accordance with
the present invention. The navigation apparatus comprises a
voice acquiring unit 1, a voice recognition unit 2, a guide
expression storage unit 3, a guide expression extracting unit
4, a guide expression presentation content storage unit 5, a
guide expression presentation content acquiring unit 6, a
presentation control unit 7, a display unit 21, and a voice
output unit 22. Incidentally, the presentation control unit 7,
the display unit 21 and the voice output unit 22 constitute a
presentation control output unit 20. In addition, although not
shown in FIG. 1, the navigation apparatus comprises a key
input unit that acquires an input signal from a keyboard or
touch screen. In addition, it can comprise a map data storage
unit 8 that stores map data such as road data, intersection
data and facility data or comprise a map data acquiring unit
that can acquire the map data from the outside via a network.
As for the map data storage unit 8 (or map data acquiring
unit), they are not shown in FIG. 1. In addition, although not
shown also, it comprises a vehicle position acquiring unit
(position acquiring unit) 9 for acquiring the position of the
vehicle (mobile body). The vehicle position acquiring unit
(position acquiring unit) 9 is a device that acquires the
present position (longitude and latitude) of the vehicle
(mobile body) using the information acquired from a GPS
receiver or gyroscope.

The voice acquiring unit 1 acquires user speech picked up
with a microphone, that is, the input voice in PCM (Pulse
Code Modulation), for example, after passing it through A/D
conversion.
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The voice recognition unit 2 has a recognition dictionary
(not shown), detects a voice section corresponding to a
content a talker such as a fellow passenger utters from the
voice data acquired by the voice acquiring unit 1, extracts
features and executes voice recognition processing in accor-
dance with the features using the recognition dictionary.
Incidentally, the voice recognition unit 2 can use a voice
recognition server on the network.

The guide expression storage unit 3 stores expressions
assumed to be generally used during guidance.

FIG. 2 is a diagram showing an example of the guide
expression storage unit 3. As shown in FIG. 2, the guide
expression storage unit 3 stores expressions which indicate
timing of guiding such as “immediately” and “a little later”,
which indicate places such as “200 meters ahead” and “the
next intersection”, and which indicate direction “turn right”
and “to the west”.

The guide expression extracting unit 4, referring to the
guide expression storage unit 3, executes morphological
analysis and extracts a guide expression from a character
string of a voice recognition result of the voice recognition
unit 2.

The guide expression presentation content storage unit 5
stores a guide expression extracted by the guide expression
extracting unit 4 in connection with the presentation content
which corresponds to the guide expression (visual presen-
tation content or auditory presentation content). When the
presentation content which corresponds to the guide expres-
sion is a visual presentation content, the presentation content
is a content that is visually presented to the driver via a
display screen or dashboard for the navigation. For example,
it presents graphics such as an arrow or an indicator of a
direction, characters indicating a direction, and a road to be
taken on a map by changing colors or thickness of the road
to emphasize it.

FIG. 3 is a diagram showing an example of the guide
expression presentation content storage unit 5 when the
presentation content is a visual presentation content. As
shown in FIG. 3, as for the guide expression such as “turn
right”, “to the right” and “on the right”, it stores graphics
data such as a right arrow, a text expression (character string
data) such as “turn right” and “right” and information about
a color and thickness of a right turn road on a map.
Incidentally, although the color and thickness of the road are
set equal for a right turn and left turn in FIG. 3, they can take
different colors and thickness for each guide expression.

In addition, as for the guide expression presentation
content storage unit 5 when the presentation content is an
auditory presentation content, although it is not shown, it
stores voice data (synthesized voice) which are assumed to
correspond to the guide expressions as shown in FIG. 2,
stores voice data (synthesized voice) “turn right” for the
guide expressions “turn right”, “to the right” and “on the
right”, and stores voice data (synthesized voice) “turn left”
for the guide expressions “turn left” “to the left” and “on the
left”.

The guide expression presentation content acquiring unit
6 searches the guide expression presentation content storage
unit 5 using the guide expression extracted by the guide
expression extracting unit 4 as a search key, and retrieves the
presentation content which corresponds to the guide expres-
sion (visual presentation content or auditory presentation
content) which agrees with the search key.

Incidentally, when the presentation content is an auditory
presentation content, although the present embodiment cre-
ates the synthesized voice in advance and stores it in the
guide expression presentation content storage unit 5, a
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configuration is also possible in which the guide expression
presentation content acquiring unit 6 creates the synthesized
voice in accordance with the voice data stored in the guide
expression presentation content storage unit 5, thereby
obtaining the presentation content.

The presentation control unit 7 supplies the presentation
content, which is acquired by the guide expression presen-
tation content acquiring unit 6, to the display unit 21 or to
the voice output unit 22 (or to both of them). More specifi-
cally, when the presentation content is a visual presentation
content, it supplies it to the display unit 21 (onto the display
screen for the navigation, onto the dashboard, or onto the
windshield, for example), and when the presentation content
is an auditory presentation content, it supplies it to the voice
output unit 22 (such as a speaker).

Next, the operation of the navigation apparatus of the
embodiment 1 with the foregoing configuration will be
described. FIG. 4 is a flowchart showing the operation of the
navigation apparatus of the embodiment 1.

First, if some kind of speech input occurs, the voice
acquiring unit 1 acquires the input voice, carries out the A/D
conversion, and obtains as the PCM voice data, for example
(step STO01). Next, the voice recognition unit 2 recognizes
the voice data obtained by the voice acquiring unit 1 (step
ST02). Then the guide expression extracting unit 4, referring
to the guide expression storage unit 3, extracts a guide
expression from the recognition result of the voice recog-
nition unit 2 (step ST03). After that, using the guide expres-
sion extracted by the guide expression extracting unit 4 as a
search key, the guide expression presentation content acquir-
ing unit 6 searches the guide expression presentation content
storage unit 5 for the guide expression that matches the
search key, thereby searches for the presentation content
which corresponds to the guide expression (visual presen-
tation content or auditory presentation content) (step ST04).

Then, if the guide expression that matches the search key
is found (YES at step ST05), it acquires the presentation
content which corresponds to the guide expression (visual
presentation content or auditory presentation content or both
of them) (step ST06), and the presentation control output
unit 20 outputs the presentation content (by display or voice
or both of them) (step ST07). On the other hand, unless the
guide expression that matches the search key is found (NO
at step ST05), the processing is terminated.

The processing will be described using a concrete
example. For example, when the fellow passenger says “turn
right 200 meters ahead”, the voice acquiring unit 1 acquires
the voice data (step ST01), and the voice recognition unit 2
obtains the recognition result “turn right 200 meters ahead”
(step ST02). Then, referring to the guide expression storage
unit 3 as shown in FIG. 2, the guide expression extracting
unit 4 extracts character strings “right” and “200 meters
ahead” as the guide expression (step ST03). After that, using
the character string “right” and the character string ‘“200
meters ahead” as a search key, the guide expression presen-
tation content acquiring unit 6 searches the guide expression
presentation content storage unit 5 as shown in FIG. 3 for the
guide expression that matches the search key (step ST04).
As to the example, although the guide expression that
matches the search key “200 meters ahead” is not found, the
guide expression that matches the search key “right” is
found (YES at step ST05). Thus, it acquires “graphics data
of right arrow” or “character string data of “turn right™”,
which is a visual presentation content corresponding to the
guide expression “right”, and/or “voice data “turn right™”
which is an auditory presentation content (step ST06). Then,
if the acquired presentation content is the visual presentation
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content, it outputs it on the display screen, and if the
presentation content is the auditory presentation content, it
outputs it from the speaker (step ST07). Incidentally, if both
the presentation contents are acquired, both the display and
voice output are performed.

FIG. 5 is a diagram showing a screen example of a
presentation content which is output onto the display screen
and is provided to a user when the presentation content is a
visual presentation content. FIG. 5(a) shows a display screen
on which the vehicle 32 is displayed on a navigation screen
31 by a triangle, and shows a state in which a fellow
passenger utters “turn right 200 meters ahead”, and the
speech content is shown in a balloon 33. Then, FIG. 5(5)
shows a state in which the “graphics data of right arrow” 34
is displayed on the same navigation screen 31 as that of FIG.
5(a) as a visual presentation content as a result of the
operation which is shown in the foregoing flowchart and is
performed by the navigation apparatus. In addition, FIG.
5(c) shows a state in which “text data of “turn right”” 35 is
displayed in addition to the “graphics data of right arrow”
34.

Incidentally, when the presentation content is a visual
presentation content, it can be displayed only as the graphics
information as shown in FIG. 5(b), or displayed as both the
text information and graphics information as shown in FIG.
5(¢). In addition, a configuration is also possible which
enables a user to decide which display is to be employed.

In addition, as for the display place, it can be anywhere on
the screen, some fixed display place or a place where a road
will not be concealed. In addition, it is not necessary to be
placed on the display screen of the navigation apparatus, but
can be on the windshield. Furthermore, if there are more
than one output devices such as the display screen and
windshield, a configuration is also possible which further
comprises a presentation device identifying unit and deter-
mines which of the output devices is to be used for the
presentation.

In addition, a configuration is also possible which turns
the displayed graphics or text on and off, displays them in
such a manner that they move from right to left or fade in,
thereby making it easier for the user to recognize the display.
In addition, a configuration is possible which enables the
user to select the method of display.

In addition, as for the output presentation content, a
configuration is also possible which enables the user to
determine whether to display only the visual presentation
content, to output only the auditory presentation content in
voice, or to output both of them.

Incidentally, as for the auditory presentation content when
both the visual presentation content and the auditory pre-
sentation content are output as the presentation contents, it
can be a nonverbal sound such as /pawn/ that will call
attention (a sound effect for calling attention) rather than the
voice data corresponding to the guide expression. In addi-
tion, when only the visual presentation content is output, a
configuration is also possible which outputs the auditory
presentation content of such a nonverbal sound in combi-
nation with the visual presentation content.

Incidentally, although it is assumed that the present
embodiment always carries out recognition of the speech
content of the fellow passenger, a configuration is also
possible which carries out the voice recognition only during
a prescribed period (for example, during the period from the
time when the fellow passenger starts guidance and pushes
down a button for executing the voice recognition to the time
when the button is released). In addition, a configuration is
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also possible which enables the user to decide whether to
carry out the recognition always or for a prescribed period.

As described above, according to the present embodiment
1, it extracts only the guide expression the talker such as a
fellow passenger utters, and can visually display the guide
expression in the graphics data like an arrow or in the text
data. Accordingly, it can facilitate the driver’s intuitive
understanding, prevent the misunderstanding of the driver
and prevent the vehicle from going in the direction the talker
does not intend. In addition, when the presentation content
to the driver is not a visual presentation content but an
auditory presentation content, the present embodiment 1
outputs the guide expression, which the talker such as a
fellow passenger utters, in voice again. Accordingly, it can
prevent the misunderstanding of the driver, and prevent the
vehicle from going in the direction the talker does not
intend. Furthermore, it can output both the visual presenta-
tion content and auditory presentation content, thereby being
able to further prevent the misunderstanding of the driver
and to prevent the vehicle from going toward a direction the
talker does not intend.

Embodiment 2

FIG. 6 is a block diagram showing an example of a
navigation apparatus of an embodiment 2 in accordance with
the present invention. Incidentally, the same components as
those described in the embodiment 1 are designated by the
same reference numerals and their duplicate description will
be omitted. As compared with the embodiment 1, the
embodiment 2 described below comprises a presentation
position identifying unit 10. It identifies the position where
the presentation content is to be displayed when the presen-
tation content is a visual presentation content, and outputs
the position.

In addition, FIG. 6 of the present embodiment 2 shows the
map data storage unit 8 and the vehicle position acquiring
unit (position acquiring unit) 9 not shown in FIG. 1 which
is the block diagram of the embodiment 1.

The map data storage unit 8 stores map data such as road
data, intersection data and facility data in a medium such as
a DVD-ROM, a hard disk or an SD card. Incidentally,
instead of the map data storage unit 8, a map data acquiring
unit can be used which is placed on a network and acquires
map data information such as road data via a communication
network.

The vehicle position acquiring unit (position acquiring
unit) 9 acquires the present position (longitude and latitude)
of the vehicle (mobile body) using information acquired
from a GPS receiver or gyroscope.

The presentation position identifying unit 10 identifies,
when the presentation content is a visual presentation con-
tent, the position where the visual presentation content is to
be displayed by using the position of the vehicle (mobile
body) acquired by the vehicle position acquiring unit (posi-
tion acquiring unit) 9, the guide expression extracted by the
guide expression extracting unit 4, and the map data stored
in the map data storage unit 8.

Next, the operation of the navigation apparatus of the
embodiment 2 with the configuration as described above
will be described. FIG. 7 is a flowchart showing the opera-
tion of the navigation apparatus of the embodiment 2.

As for the processing from step ST11 to ST16, since it is
the same as the processing from step ST01 to ST06 in the
flowchart of FIG. 4 in the embodiment 1, its description will
be omitted. Then, the present embodiment 2 decides on
whether the presentation content acquired at step ST16 is a
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visual presentation content or not (step ST17). On this
occasion, if the presentation content is a visual presentation
content (YES at step ST17), the present embodiment 2
decides on whether the guide expression extracted by the
guide expression extracting unit 4 contains the guide expres-
sion indicating a place (step ST18). Then, if it contains the
guide expression indicating a place such as “200 meters
ahead” (YES at step ST18), the presentation position iden-
tifying unit 10 identifies the position where the visual
presentation content is to be displayed by using the vehicle
position (the position of the mobile body) acquired from the
vehicle position acquiring unit (position acquiring unit) 9,
the guide expression extracted by the guide expression
extracting unit 4, and the map data stored in the map data
storage unit 8 (step ST19), and the presentation control
output unit 20 displays the visual presentation content at the
position identified (step ST20).

On the other hand, if the presentation content is not a
visual presentation content, but an auditory presentation
content at step ST17 (NO at step ST17), or if the guide
expression indicating a place is not contained at step ST18,
the presentation content is output as voice output when the
presentation content is an auditory presentation content, or
is output at a predetermined position on the screen when the
presentation content is a visual presentation content and the
guide expression indicating a place is not contained (step
ST21).

The processing will be described using a concrete
example. For example, when the fellow passenger says “turn
right 200 meters ahead”, the voice acquiring unit 1 acquires
the voice data (step ST11), and the voice recognition unit 2
obtains the recognition result “turn right 200 meters ahead”
(step ST12). Then, referring to the guide expression storage
unit 3 as shown in FIG. 2, the guide expression extracting
unit 4 extracts character strings “right” and “200 meters
ahead” as the guide expression (step ST13). After that, using
the character string “right” and the character string “200
meters ahead” as a search key, the guide expression presen-
tation content acquiring unit 6 searches the guide expression
presentation content storage unit 5 as shown in FIG. 3 for the
guide expression that matches the search key (step ST14).
On this occasion, although the guide expression that
matches the search key “200 meters ahead” is not found, the
guide expression that matches the search key “right” is
found (YES at step ST15). Thus, it acquires “graphics data
of right arrow” or “character string data of “turn right™”,
which is a visual presentation content corresponding to the
guide expression “right”, information such as “make the
color of the road red” or “make the thickness of the road XX
dots” or “voice data “turn right™ which is an auditory
presentation content (step ST16). As for the presentation
contents that are to be acquired, they can be all the presen-
tation contents stored in the guide expression presentation
content storage unit 5 in connection with the guide expres-
sion, or only the preset presentation contents when the
presentation contents have been set in advance.

Then, when the presentation content acquired is a visual
presentation content (YES at step ST17), a decision is made
on whether the guide expression contains the guide expres-
sion indicating a place or not (step ST18). In the present
example, since it contains the guide expression indicating a
place “200 meters ahead” (YES at step ST18), the presen-
tation position identifying unit 10 calculates the position 200
meters ahead from the vehicle position acquired from the
vehicle position acquiring unit (position acquiring unit) 9,
identifies the intersection where the vehicle will turn right by
referring to the map data storage unit 8, and identifies the
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road to be passed through after the right turn at the inter-
section (step ST19). Then finally, the visual presentation
content acquired by the guide expression presentation con-
tent acquiring unit 6 is displayed at the position identified by
the presentation position identifying unit 10 (step ST20). In
this case, since the road (position) where the presentation
content is to be displayed is identified at step ST19, it is
possible not only to display the “graphics data of right
arrow” or “character string data of “turn right™ on the
identified road, but also to display the identified road by
making it red in color and thicker using the information such
as “make the color of the road red” and “make the thickness
of the road XX dots” acquired by the guide expression
presentation content acquiring unit 6.

FIG. 8 is a diagram showing a screen example of provid-
ing, when the presentation content is a visual presentation
content and when the guide expression contains the guide
expression indicating a place, the presentation content to the
user by outputting it onto the display screen. FIG. 8(a) is the
same as FIG. 5(a) which shows the display screen on which
the vehicle 32 is displayed on the navigation screen 31 by a
triangle, and shows a state in which a fellow passenger utters
“turn right 200 meters ahead”, and the speech content is
shown in the balloon 33. Then, FIG. 8(5) shows a state in
which the “graphics data of right arrow” 34 is displayed as
a visual presentation content on the road the vehicle will
pass through after the right turn as a result of the operation
shown in the flowchart in the foregoing FIG. 7, which is
performed by the navigation apparatus on this occasion. In
addition, FIG. 8(c) shows a state in which the color of the
road is made red (red road 36), and FIG. 8(d) shows a state
in which the thickness of the road is increased (wide road
37).

On this occasion, it is also possible to display the text
information “turn right” as shown in FIG. 5(c). In this case,
the text information can be displayed on the identified road
or on the intersection where the right turn is to be made. In
addition, a configuration is also possible which enables the
user to determine which one of the text information and
graphics information is to be displayed or both of them are
to be displayed.

In addition, they can be displayed on the windshield rather
than on the display screen of the navigation apparatus.
Furthermore, if there are more than one output devices such
as the display screen and windshield, a configuration is also
possible which further comprises a presentation device
identifying unit and determines which of the output devices
is to be used for the presentation.

In addition, a configuration is also possible which turns
the displayed graphics or text on and off, displays them in
such a manner that they move from the position of the
intersection to the right or fade in, thereby making it easier
for the user to recognize the display. In addition, a configu-
ration is possible which enables the user to decide the
method of display.

On the other hand, when the presentation content acquired
is a visual presentation content (YES at step ST17), and the
guide expression does not contain the guide expression
indicating a place (NO at step ST18), the present embodi-
ment 2 displays (outputs) the visual presentation content at
the predetermined position on the display screen in the same
manner as the embodiment 1. In addition, when the presen-
tation content is an auditory presentation content, it outputs
it from the speaker (step ST21).

Incidentally, although it is assumed in the present embodi-
ment that it always carries out recognition of the speech
content of the fellow passenger, a configuration is also
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possible which carries out the voice recognition only during
a prescribed period (for example, during the period from the
time when the fellow passenger starts guidance and pushes
down a button for executing the voice recognition to the time
when the button is released). In addition, a configuration is
also possible which enables the user to determine whether to
carry out the recognition always or for a prescribed period.

In addition, a configuration is also possible which enables
the user to determine whether to use the identifying function
of the presentation position in the present embodiment 2 or
not.

As described above, according to the present embodiment
2, it extracts only the guide expression the talker such as a
fellow passenger utters, and visually displays the guide
expression in the graphics data like an arrow or in the text
data at the guide position the talker intends. Accordingly, in
addition to the advantages of the embodiment 1, it can
prevent the driver from changing the course at a wrong
position.

Embodiment 3

FIG. 9 is a block diagram showing an example of a
navigation apparatus of an embodiment 3 in accordance with
the present invention. Incidentally, the same components as
those described in the embodiment 1 or 2 are designated by
the same reference numerals and their duplicate description
will be omitted. As compared with the embodiment 1, the
embodiment 3 described below comprises a presentation
timing storage unit 11 and a presentation timing control unit
12. Then, it outputs a presentation content to a driver by
changing a timing of the presentation in response to the
speech content of a talker such as a fellow passenger.

The presentation timing storage unit 11 stores the timing
of the presentation in connection with a guide expression.

The presentation timing control unit 12, referring to the
presentation timing storage unit 11 in accordance with the
guide expression extracted by the guide expression extract-
ing unit 4, determines, when the extracted guide expression
contains an expression indicating the timing of the presen-
tation of the presentation content, the presentation timing
corresponding to the expression.

FIG. 10 is a diagram showing an example of the presen-
tation timing storage unit 11. As shown in FIG. 10, in
connection with guide expressions, the presentation timing
storage unit 11 stores presentation timings such as “in one
second” for the expression indicating the timing of the
presentation of a guide expression “immediately”, and a
presentation timing “in 10 seconds™ for the expression “a
little later”.

Next, the operation of the navigation apparatus of the
embodiment 3 with the configuration as described above
will be described. FIG. 11 is a flowchart showing the
operation of the navigation apparatus of the embodiment 3.

As for the processing from step ST31 to ST36, since it is
the same as the processing from step ST01 to ST06 in the
flowchart of FIG. 4 in the embodiment 1, its description will
be omitted. Then, the present embodiment 3 decides on
whether the guide expression extracted by the guide expres-
sion extracting unit 4 at step ST33 contains a character string
indicating the timing of the presentation of the expression
(step ST37). If the expression indicating the presentation
timing is contained (YES at step ST37), the presentation
timing control unit 12, referring to the presentation timing
storage unit 11 as shown in FIG. 10, determines the presen-
tation timing corresponding to the expression indicating the
presentation timing (step ST38). Then, the presentation
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control output unit 20 outputs the presentation content at the
presentation timing determined at step ST38 (step ST39).

On the other hand, if no expression indicating the pre-
sentation timing is contained at step ST37 (NO at step
ST37), it outputs the presentation content instantly or at a
predetermined timing (step ST40).

The processing will be described using a concrete
example. For example, when the fellow passenger says “turn
right a little later”, the voice acquiring unit 1 acquires the
voice data (step ST31), and the voice recognition unit 2
obtains the recognition result “turn right a little later” (step
ST32). Then, referring to the guide expression storage unit
3 as shown in FIG. 2, the guide expression extracting unit 4
extracts character strings “turn right” and “a little later” as
the guide expression (step ST33). After that, using the
character string “turn right” and the character string “a little
later” as a search key, the guide expression presentation
content acquiring unit 6 searches the guide expression
presentation content storage unit 5 as shown in FIG. 3 for the
guide expression that matches the search key (step ST34).
On this occasion, although the guide expression that
matches the search key “a little later” is not found, the guide
expression that matches the search key “turn right” is found
(YES at step ST35). Thus, it acquires “graphics data of right
arrow” or “character string data of “turn right””, which is a
visual presentation content corresponding to the guide
expression “turn right”, information such as “make the color
of the road red” or “make the thickness of the road XX dots”
or “voice data “turn right”” which is an auditory presenta-
tion content (step ST36). As for the presentation contents
that are to be acquired, they can be all the presentation
contents stored in the guide expression presentation content
storage unit 5 in connection with the guide expression, or
only the preset presentation contents when the presentation
contents have been set in advance.

After that, a decision is made on whether the guide
expressions “turn right” and “a little later” extracted at step
ST33 contain a guide expression indicating the presentation
timing or not (step ST37). As for the example, since it
contains the guide expression indicating the presentation
timing “a little later” (YES at step ST37), the presentation
timing control unit 12, referring to the presentation timing
storage unit 11 as shown in FIG. 10, determines the timing
“in 10 seconds” corresponding to the presentation timing “a
little later” (step ST38). Finally, when the presentation
content acquired by the guide expression presentation con-
tent acquiring unit 6 at step ST36 is a visual presentation
content, the presentation control unit 7 outputs and displays
on the display screen or the like at the presentation timing
determined at step ST38. In contrast, when the presentation
content is an auditory presentation content, it outputs its
voice from the speaker at the presentation timing determined
at step ST38 (step ST39).

Here, the presentation timing control unit 12 can comprise
a learning function of the presentation timing corresponding
to the guide expression indicating the presentation timing.
More specifically, in such cases where the vehicle has
already passed through a guide point when the presentation
content is displayed on the screen or output from the speaker
at the presentation timing determined by the presentation
timing control unit 12, the content stored in the presentation
timing storage unit 11 shown in FIG. 10 is altered in such a
manner that the time from the acquisition of the presentation
content by the guide expression presentation content acquir-
ing unit 6 to the actual passing through the guide point is
assigned as the presentation timing for the same expression
next time.
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For example, when the guide expression indicating the
presentation timing is “a little later”, the presentation con-
tent is provided “in 10 seconds” as described above. How-
ever, if the actual time taken for the vehicle to pass through
the guide point is five seconds, the presentation timing
corresponding to the guide expression “a little later” in the
presentation timing storage unit 11 shown in FIG. 10 is
changed to “five seconds later”. Incidentally, it is also
possible to store actually required times and to assign the
average of them as the presentation timing next time.

Incidentally, although it is also assumed in the present
embodiment that it always carries out recognition of the
speech content of the fellow passenger, a configuration is
also possible which carries out the voice recognition only
during a prescribed period (for example, during the period
from the time when the fellow passenger starts guidance and
pushes down a button for executing the voice recognition to
the time when the button is released). In addition, a con-
figuration is also possible which enables the user to deter-
mine whether to carry out the recognition always or for a
prescribed period.

As described above, according to the present embodiment
3, it is configured in such a manner as to present the guide
expression the talker such as a fellow passenger utters at an
appropriate timing. Accordingly, in addition to the advan-
tages of the embodiment 1, it can prevent the driver from
changing the course at the point where the talker does not
intend because the timing of providing the presentation
content is too early.

Embodiment 4

FIG. 12 is a block diagram showing an example of a
navigation apparatus of an embodiment 4 in accordance with
the present invention. Incidentally, the same components as
those described in the embodiments 1-3 are designated by
the same reference numerals and their duplicate description
will be omitted. As compared with the embodiment 3, the
embodiment 4 described below comprises a map data stor-
age unit 8 and a vehicle position acquiring unit (position
acquiring unit) 9, and the presentation timing control unit 12
as shown in the embodiment 3 does not determine the
presentation timing in accordance with the presentation
timing storage unit 11 as shown in FIG. 10 of the embodi-
ment 3, but determines it from the map data and the position
of the vehicle (mobile body).

FIG. 13 is a flowchart showing the operation of the
navigation apparatus of the embodiment 4.

As for the processing from step ST41 to ST46, since it is
the same as the processing from step ST01 to ST06 in the
flowchart of FIG. 4 in the embodiment 1, its description will
be omitted. Then, in the present embodiment 4, the presen-
tation timing control unit 12 identifies the guide point for
making the guidance from the guide expression extracted by
the guide expression extracting unit 4 at step ST43, the
vehicle position (the position of the mobile body) acquired
by the vehicle position acquiring unit (position acquiring
unit) 9, and the map data stored in the map data storage unit
8 (step ST47). After that, the presentation timing control unit
12 calculates the distance from the vehicle position (the
position of the mobile body) to the guide point identified at
step ST47 (step ST48), and decides on whether the distance
is equal to or less than a prescribed value set in advance or
not (step ST49). Then, until the distance from the vehicle
position (the position of the mobile body) to the guide point
becomes equal to or less than the prescribed value (NO at
step ST49), the presentation timing control unit 12 acquires



US 9,476,728 B2

13

the vehicle position (the position of the mobile body) (step
ST50) and repeats the processing of calculating the distance
(step ST48). Then, if the distance from the vehicle position
(the position of the mobile body) to the guide point becomes
equal to or less than the prescribed value (YES at step
ST49), it determines that timing as the presentation timing,
and instructs the output of the presentation content (step
ST51) so that the presentation control output unit 20 outputs
the presentation content (step ST52).

The processing will be described using a concrete
example. For example, when the fellow passenger says “turn
right 200 meters ahead”, the voice acquiring unit 1 acquires
the voice data (step ST41), and the voice recognition unit 2
obtains the recognition result “turn right 200 meters ahead”
(step ST42). Then, referring to the guide expression storage
unit 3 as shown in FIG. 2, the guide expression extracting
unit 4 extracts character strings “turn right” and “200 meters
ahead” as guide expressions (step ST43). After that, using
the character string “turn right” and the character string “200
meters ahead” as a search key, the guide expression presen-
tation content acquiring unit 6 searches the guide expression
presentation content storage unit 5 as shown in FIG. 3 for the
guide expression that matches the search key (step ST44).
On this occasion, although the guide expression that
matches the search key “200 meters ahead” is not found, the
guide expression that matches the search key “turn right” is
found (YES at step ST45). Thus, it acquires “graphics data
of right arrow” or “character string data of “turn right™”,
which is a visual presentation content corresponding to the
guide expression “turn right”; or acquires information such
as “make the color of the road red” or “make the thickness
of the road XX dots” or “voice data “turn right”” which is
an auditory presentation content (step ST46). As for the
presentation contents that are to be acquired, they can be all
the presentation contents stored in the guide expression
presentation content storage unit 5 in connection with the
guide expression, or only the preset presentation contents
when the presentation contents have been set in advance.

Then, the presentation timing control unit 12 locates the
guide point (such as an intersection) on the map at which the
guidance is given, that is, the position “200 meters ahead”
for making “right turn” from the guide expression “200
meters ahead” extracted at step ST43, from the vehicle
position acquired by the vehicle position acquiring unit
(position acquiring unit) 9 and from the map data (step
ST47). After that, until the distance from the vehicle position
to the guide point becomes equal to or less than a prescribed
value (20 meters, for example) set in advance (step 48-50),
the presentation timing control unit 12 repeats the process-
ing of acquiring the vehicle position and calculating the
distance to the guide point, and if the distance between the
vehicle position and the guide point becomes equal to or less
than the prescribed value (20 meters), it instructs to output
the presentation content (step ST51). As a result, “graphics
data 34 of right arrow” as shown in FIG. 5(5), for example,
is displayed on the display screen (step ST52).

Incidentally, although it is also assumed in the present
embodiment that it always carries out recognition of the
speech content of the fellow passenger, a configuration is
also possible which carries out the voice recognition only
during a prescribed period (for example, during the period
from the time when the fellow passenger starts guidance and
pushes down a button for executing the voice recognition to
the time when the button is released). In addition, a con-
figuration is also possible which enables the user to deter-
mine whether to carry out the recognition always or for a
prescribed period.
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In addition, as for the prescribed value for determining the
presentation timing in the present embodiment 4 (for decid-
ing the distance from the vehicle position (the position of the
mobile body) to the guide point), it is possible to register it
in advance, or to enable a user to set it. In addition, a
configuration is also possible which enables a user to decide
whether to use a function of determining the presentation
timing or not (a function of providing the presentation
content after deciding the distance from the vehicle position
(the position of the mobile body) to the guide point).

As described above, according to the present embodiment
4, it is configured in such a manner as to present the guide
expression the talker such as a fellow passenger utters at an
appropriate timing. Accordingly, in the same manner as the
embodiment 3, it can prevent the driver from changing the
course at the point where the talker does not intend because
the timing of providing the presentation content is too early.

Embodiment 5

FIG. 14 is a block diagram showing an example of a
navigation apparatus of an embodiment 5 in accordance with
the present invention. Incidentally, the same components as
those described in the embodiments 1-4 are designated by
the same reference numerals and their duplicate description
will be omitted. As compared with the embodiment 4, the
embodiment 5 described below further comprises a vehicle
speed acquiring unit (speed acquiring unit) 13, and the
presentation timing control unit 12 as shown in embodiment
4 determines the presentation timing not only from the map
data and the position of the vehicle (mobile body), but also
from the vehicle speed (speed of the mobile body).

FIG. 15 is a flowchart showing the operation of the
navigation apparatus of the embodiment 5.

As for the processing from step ST61 to ST67, since it is
the same as the processing from step ST41 to ST47 in the
flowchart of FIG. 13 in the embodiment 4, its description
will be omitted. Then, in the present embodiment 5, the
presentation timing control unit 12 calculates, in the same
manner as at step ST48 of the embodiment 4, the distance
from the vehicle position (the position of the mobile body)
to the guide point identified at step ST67 (step ST68) after
identifying the guide point at which the guidance is given at
step ST67, and further the vehicle speed acquiring unit
(speed acquiring unit) 13 acquires the vehicle speed (speed
of the mobile body) (step ST69). After that, the presentation
timing control unit 12 calculates the time required for the
vehicle (mobile body) to arrive at the guide point (step
ST70) from the distance from the vehicle position (the
position of the mobile body) to the guide point calculated
step ST68 and from the vehicle speed (speed of the mobile
body) acquired at step ST69, and decides on whether the
time required is equal to or less than a preset value or not
(step ST71). Until the time required becomes equal to or less
than the prescribed value (NO at step ST71), the presenta-
tion timing control unit 12 repeats the processing of acquir-
ing the vehicle position (the position of the mobile body)
(step ST72), calculating the distance (step ST68), acquiring
the vehicle speed (the speed of the mobile body) (step
ST69), and calculating the time required (step ST70). Then,
if the time required for the vehicle (mobile body) to arrive
at the guide point becomes equal to or less than the pre-
scribed value (YES step ST71), it determines that that timing
is the presentation timing, and instructs to output the pre-
sentation content (step ST73), and the presentation control
output unit 20 outputs the presentation content (step ST74).
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The processing will be described using a concrete
example. For example, when the fellow passenger says “turn
right 200 meters ahead”, the voice acquiring unit 1 acquires
the voice data (step ST61), and the voice recognition unit 2
obtains the recognition result “turn right 200 meters ahead”
(step ST62). Then, referring to the guide expression storage
unit 3 as shown in FIG. 2, the guide expression extracting
unit 4 extracts character strings “turn right” and “200 meters
ahead” as guide expressions (step ST63). After that, using
the character string “turn right” and the character string “200
meters ahead” as a search key, the guide expression presen-
tation content acquiring unit 6 searches the guide expression
presentation content storage unit 5 as shown in FIG. 3 for the
guide expression that matches the search key (step ST64).
On this occasion, although the guide expression that
matches the search key “200 meters ahead” is not found, the
guide expression that matches the search key “turn right” is
found (YES at step ST65). Thus, it acquires “graphics data
of right arrow” or “character string data of “turn right™”,
which is a visual presentation content corresponding to the
guide expression “turn right”; or acquires information such
as “make the color of the road red” or “make the thickness
of the road XX dots” or “voice data “turn right”” which is
an auditory presentation content (step ST66). As for the
presentation contents that are to be acquired, they can be all
the presentation contents stored in the guide expression
presentation content storage unit 5 in connection with the
guide expression, or only the preset presentation contents
when the presentation contents have been set in advance.

Then, the presentation timing control unit 12 locates the
guide point (such as an intersection) on a map at which the
guidance is given, that is, the position “200 meters ahead”
for making “right turn” from the guide expression “200
meters ahead” extracted at step ST43, from the vehicle
position acquired by the vehicle position acquiring unit
(position acquiring unit) 9 and from the map data (step
ST67). After that, the presentation timing control unit 12
calculates the distance from the vehicle position to the guide
point (step ST68), acquires the vehicle speed from the
vehicle speed acquiring unit (speed acquiring unit) 13 (step
ST69), and calculates the time required to the guide point
(step ST70). For example, when the distance from the
vehicle position to the guide point is 200 meters and the
vehicle speed is 60 km/h, the time required for the vehicle
to arrive at the guide point is 12 seconds. On the other hand,
if the vehicle speed covering the same distance is 20 km/h,
the time required for the vehicle to arrive at the guide point
is 36 seconds. Then, the presentation timing control unit 12
repeats the processing of acquiring the vehicle position and
calculating the distance to the guide point, and of acquiring
the vehicle speed and calculating the time required to arrive
at the guide point until the time required becomes equal to
or less than a prescribed value (10 seconds, for example) set
in advance (step 68-72), and if the time required for the
vehicle to arrive at the guide position becomes equal to or
less than the prescribed value (10 seconds), it instructs to
output the presentation content (step ST73). As a result,
“graphics data 34 of right arrow” as shown in FIG. 5(b), for
example, is displayed on the display screen (step ST74).

Incidentally, although it is also assumed in the present
embodiment that it always carries out recognition of the
speech content of the fellow passenger, a configuration is
also possible which carries out the voice recognition only
during a prescribed period (for example, during the period
from the time when the fellow passenger starts guidance and
pushes down a button for executing the voice recognition to
the time when the button is released). In addition, a con-
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figuration is also possible which enables the user to deter-
mine whether to carry out the recognition always or for a
prescribed period.

In addition, as for the prescribed value for determining the
presentation timing in the present embodiment 5 (for decid-
ing the time required for the vehicle (mobile body) to arrive
at the guide point), it is possible to register it in advance, or
to enable a user to set it. In addition, a configuration is also
possible which enables a user to decide whether to use a
function of determining the presentation timing or not (a
function of providing the presentation content after deciding
the time required for the vehicle (mobile body) to arrive at
the guide point).

As described above, according to the present embodiment
5, it is configured in such a manner as to present the guide
expression the talker such as a fellow passenger utters at an
appropriate timing. Accordingly, in the same manner as the
embodiment 3 or 4, it can prevent the driver from changing
the course at the point where the talker does not intend
because the timing of providing the presentation content is
too early.

Embodiment 6

FIG. 16 is a block diagram showing an example of a
navigation apparatus of an embodiment 6 in accordance with
the present invention. Incidentally, the same components as
those described in the embodiments 1-5 are designated by
the same reference numerals and their duplicate description
will be omitted. As compared with the embodiment 1, the
embodiment 6 described below comprises a map data stor-
age unit 8, a vehicle position acquiring unit (position acquir-
ing unit) 9 and a guide expression eligibility deciding unit
14, and presents the guide expression after deciding on
whether the presentation content is eligible or not.

The guide expression eligibility deciding unit 14 decides
the eligibility as to whether the presentation content should
be provided or not. Here, the term “eligibility” refers to
whether the vehicle can pass through in the direction
instructed by a talker, or whether the vehicle does not
deviate from the route set when it goes to the direction
instructed.

FIG. 17 is a flowchart showing the operation of the
navigation apparatus of the embodiment 6.

As for the processing from step ST81 to ST83, since it is
the same as the processing from step ST01 to ST03 in the
flowchart of FIG. 4 in the embodiment 1, its description will
be omitted. Then, in the present embodiment 6, the guide
expression eligibility deciding unit 14 decides on whether it
is eligible to present the guide expression or not from the
guide expression extracted by the guide expression extract-
ing unit at step ST83, from the vehicle position (the position
of the mobile body) acquired by the vehicle position acquir-
ing unit (position acquiring unit) 9, and from the map data
stored in the map data storage unit 8 (step ST84). On this
occasion, when the guide expression eligibility deciding unit
14 decides that it is eligible (YES at step ST84), the guide
expression presentation content acquiring unit 6 searches for
the presentation content which corresponds to the guide
expression in the same manner as the steps ST04 to ST06 of
FIG. 4 in the embodiment 1 (step ST85), and if it finds the
corresponding presentation content, it acquires the presen-
tation content and outputs it (steps ST86-ST88).

On the other hand, if it decides at step ST84 that it is
ineligible (NO step ST84), the processing is terminated.

The processing will be described using a concrete
example. For example, when the fellow passenger says “turn
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right at the next intersection”, the voice acquiring unit 1
acquires the voice data (step ST81), and the voice recogni-
tion unit 2 obtains the recognition result “turn right at the
next intersection” (step ST82). Then, referring to the guide
expression storage unit 3 as shown in FIG. 2, the guide
expression extracting unit 4 extracts character strings “turn
right” and “the next intersection” (step ST83). On this
occasion, the guide expression eligibility deciding unit 14
identifies “the next intersection” from the vehicle position
and map data, and if the result of checking the road
information about the right turn at the intersection using the
map data is no entry because traffic is only one way, for
example, it decides that the guide expression is ineligible
(NO at step ST84), and terminates the processing. Likewise,
if the right turn at the intersection will cause deviation from
the route, it also decides that the guide expression is ineli-
gible.

On the other hand, if the guide expression eligibility
deciding unit 14 decides that the guide expression is eligible
(YES at step ST84), the present embodiment executes the
same processing as the processing at steps ST04-ST07 of the
embodiment 1 (step ST85-ST88), and outputs the informa-
tion such as “graphics data of right arrow”, “character string
data of “turn right””, “make the color of the road red” or
“make the thickness of the road XX dots”, or outputs “voice
data “turn right™” which is an auditory presentation content.

Incidentally, although it is also assumed in the present
embodiment that it always carries out recognition of the
speech content of the fellow passenger, a configuration is
also possible which carries out the voice recognition only
during a prescribed period (for example, during the period
from the time when the fellow passenger starts guidance and
pushes down a button for executing the voice recognition to
the time when the button is released). In addition, a con-
figuration is also possible which enables the user to deter-
mine whether to carry out the recognition always or for a
prescribed period.

In addition, a configuration is also possible which enables
the user to decide whether to use the guide expression
eligibility decision function in the present embodiment 6 or
not.

As described above, according to the present embodiment
6, it is configured in such a manner as to decide on whether
the guide expression the talker such as a fellow passenger
utters is eligible or not. Accordingly, in addition to the
advantages of the embodiment 1, it can prevent the presen-
tation content from being provided in accordance with
non-eligible speech of the talker, and prevent the driver from
going to a wrong route or from committing a traffic offense.

Embodiment 7

Since a block diagram showing an example of a naviga-
tion apparatus of an embodiment 7 in accordance with the
present invention is the same as the block diagram shown in
FIG. 16 of the embodiment 6, its illustration and description
will be omitted. As compared with the embodiment 6, the
embodiment 7 described below provides a presentation
content which shows, when the guide expression eligibility
deciding unit 14 decides that the guide expression is ineli-
gible, that the guide expression is ineligible.

On that occasion, the guide expression presentation con-
tent acquiring unit 6 acquires the presentation content indi-
cating that the guide expression is ineligible from the guide
expression presentation content storage unit 5. Incidentally,
as for the presentation content which indicates that the guide
expression is ineligible and which is stored in the guide
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expression presentation content storage unit 5, although it is
not shown in a drawing, the guide expression presentation
content storage unit 5 stores, for example, graphics data “X”
or a character string “impassable” or “deviate from the
route” as a presentation content corresponding to the case
where the guide expression eligibility deciding unit 14
decides that the guide expression is ineligible.

FIG. 18 is a flowchart showing the operation of the
navigation apparatus of the embodiment 7.

As for the processing from step ST91 to ST98, since it is
the same as the processing from step ST81 to ST88 in the
flowchart of FIG. 17 of the embodiment 6, its description
will be omitted. Then, in the present embodiment 7, if the
guide expression eligibility deciding unit 14 decides that it
is eligible to present the guide expression when making a
decision as to whether it is eligible or not at step ST94 (YES
at step ST94), the present embodiment searches for the
presentation content which corresponds to the guide expres-
sion in the same manner as at steps ST85-ST88 of FIG. 17
in the embodiment 6 (step ST95), and when the correspond-
ing presentation content is found, it acquires the presentation
content and outputs it (steps ST96-ST98).

On the other hand, if the guide expression eligibility
deciding unit 14 decides that it is ineligible at step ST94 (NO
at step ST94), although it merely terminates the processing
in the embodiment 6, the guide expression presentation
content acquiring unit 6 in the present embodiment 7
acquires the presentation content indicating that the guide
expression is ineligible (step ST99) and outputs the presen-
tation content (step ST98).

The processing will be described using a concrete
example. For example, when the fellow passenger says “turn
right at the next intersection” as in the embodiment 6, the
voice acquiring unit 1 acquires the voice data (step ST91),
and the voice recognition unit 2 obtains the recognition
result “turn right at the next intersection” (step ST92). Then,
referring to the guide expression storage unit 3 as shown in
FIG. 2, the guide expression extracting unit 4 extracts
character strings “turn right” and “the next intersection”
(step ST93). On this occasion, the guide expression eligi-
bility deciding unit 14 identifies “the next intersection” from
the vehicle position and map data, and if the check result of
the road information about the right turn at the intersection
using the map data is no entry because traffic is only one
way, for example, it decides that the guide expression is
ineligible (NO at step ST94). Likewise, if the right turn at
the intersection will cause deviation from the route, it also
decides that the guide expression is ineligible. On this
occasion, the guide expression presentation content acquir-
ing unit 6 acquires from the guide expression presentation
content storage unit 5 the graphics data such as “X”, the
character string data “impassable”, or the character string
data “deviate from the route”.

Incidentally, although it is also assumed in the present
embodiment that it always carries out recognition of the
speech content of the fellow passenger, a configuration is
also possible which carries out the voice recognition only
during a prescribed period (for example, during the period
from the time when the fellow passenger starts guidance and
pushes down a button for executing the voice recognition to
the time when the button is released). In addition, a con-
figuration is also possible which enables the user to deter-
mine whether to carry out the recognition always or for a
prescribed period.
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In addition, a configuration is also possible which enables
the user to decide whether to use the guide expression
eligibility decision function in the present embodiment 7 or
not.

As described above, according to the present embodiment
7, it is configured in such a manner that it decides on whether
the guide expression the talker such as a fellow passenger
utters is eligible or not, and if it is ineligible, it presents a fact
that it is ineligible. Accordingly, in addition to the advan-
tages of the embodiment 1, it can not only prevent the
presentation content from being provided in accordance with
non-eligible speech of the talker, but also make the driver
know that the speech content the driver recognizes is ineli-
gible, thereby being able to prevent the driver from going to
a wrong route or from committing a traffic offense.

Embodiment 8

FIG. 19 is a block diagram showing an example of a
navigation apparatus of an embodiment 8 in accordance with
the present invention. Incidentally, the same components as
those described in the embodiments 1-7 are designated by
the same reference numerals and their duplicate description
will be omitted. As compared with the embodiment 6, the
embodiment 8 described below further comprises a route
re-setting unit 15, and when the guide expression eligibility
deciding unit 14 decides that the presentation content (guide
expression) is ineligible because of deviation from the route
previously set, it sets a route again which passes through the
deviation route and leads to the destination.

The route re-setting unit 15 sets the route again which
passes through the deviation route and leads to the destina-
tion when the guide expression eligibility deciding unit 14
decides that the guide expression is ineligible because of the
deviation from the route set.

FIG. 20 is a flowchart showing the operation of the
navigation apparatus of the embodiment 8.

As for the processing from step ST101 to ST108, since it
is approximately the same as the processing from step ST81
to ST88 in the flowchart of FIG. 17 in the embodiment 6, its
description will be omitted. Then, in the present embodi-
ment 8, if the guide expression eligibility deciding unit 14
decides that it is eligible (YES at step ST104) when making
a decision on whether it is eligible to present the guide
expression or not at step ST104, the guide expression
present content acquiring unit 6 searches for the present
content corresponding to the guide expression in the same
manner as at steps ST85-ST88 of FIG. 17 in the embodiment
6, and if it finds the corresponding presentation content, it
obtains and outputs the presentation content (step ST106-
ST108).

On the other hand, if the guide expression eligibility
deciding unit 14 decides at step ST84 that it is ineligible (NO
step ST104), although it simply terminates the processing in
the embodiment 6, it further decides on whether the guide
expression is ineligible because it deviates from the route set
or not (step ST109). If it decides at step ST109 that it is
ineligible because it deviates from the route set (YES at step
ST109), the route re-setting unit 15 sets a route to the
destination again in such a manner that the route passes
through the deviation route (step ST110). On the other hand,
if it decides that it is ineligible because of other reason (NO
at step ST109), the processing is terminated.

The processing will be described using a concrete
example. For example, when the fellow passenger says “turn
right at the next intersection” as in the embodiment 6, the
voice acquiring unit 1 acquires the voice data (step ST101),
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and the voice recognition unit 2 obtains the recognition
result “turn right at the next intersection” (step ST102).
Then, referring to the guide expression storage unit 3 as
shown in FIG. 2, the guide expression extracting unit 4
extracts character strings “turn right” and “the next inter-
section” (step ST103). On this occasion, the guide expres-
sion eligibility deciding unit 14 identifies “the next inter-
section” from the vehicle position and map data, and if the
check result of the road information about the right turn at
the intersection using the map data is no entry because traffic
is only one way, for example, it decides that the guide
expression is ineligible (NO at step ST104). Furthermore,
the guide expression eligibility deciding unit 14 decides the
reason for deciding that it is ineligible is due to the deviation
from the route set or not (step ST109), and because it is NO
in this case, it terminates the processing. On the other hand,
if the decision at step ST104 indicates that the right turn at
the intersection will cause the vehicle to deviate from the
route set, the guide expression eligibility deciding unit 14
decides that the guide expression is ineligible at step ST104
(NO at step ST104). In this case, since the reason for
deciding that it is ineligible is due to the deviation from the
route set (YES at step ST109), the route re-setting unit 15
sets the route to the destination again in such a manner as to
pass through the deviation route (step ST110).

Incidentally, although it is also assumed in the present
embodiment that it always carries out recognition of the
speech content of the fellow passenger, a configuration is
also possible which carries out the voice recognition only
during a prescribed period (for example, during the period
from the time when the fellow passenger starts guidance and
pushes down a button for executing the voice recognition to
the time when the button is released). In addition, a con-
figuration is also possible which enables the user to deter-
mine whether to carry out the recognition always or for a
prescribed period.

In addition, a configuration is also possible which enables
the user to decide whether to use the guide expression
eligibility decision function in the present embodiment 8 or
not.

As described above, according to the present embodiment
8, it is configured in such a manner that it decides on whether
the guide expression the talker such as a fellow passenger
utters is eligible or not, and if it decides that it is ineligible
because of deviation from the route, it sets a route to the
destination again in such a manner as to pass through the
deviation route. Accordingly, in addition to the advantages
of the embodiment 1, it can prevent, when the talker makes
a guidance to change the route intentionally, the intention
from being disregarded because of the decision that it is
ineligible.

Embodiment 9

FIG. 21 is a block diagram showing an example of a
navigation apparatus of an embodiment 9 in accordance with
the present invention. Incidentally, the same components as
those described in the embodiments 1-8 are designated by
the same reference numerals and their duplicate description
will be omitted. As compared with the embodiment 1, the
embodiment 9 described below further comprises a cancel-
lation/correction expression storage unit 16 and a cancella-
tion/correction expression extracting unit 17, and is config-
ured in such a manner that when an expression for canceling
the presentation of the presentation content is extracted, it
does not output the presentation content, and when an
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expression for correcting the presentation of the presentation
content is extracted, it outputs the presentation content after
the correction.

The cancellation/correction expression storage unit 16
stores expressions that are supposed to be used when a
person may mistakenly say guidance or may make a mistake
in guidance in general.

FIG. 22 is a diagram showing an example of the cancel-
lation/correction expression storage unit 16. As shown in
FIG. 22, the cancellation/correction expression storage unit
16 stores cancellation expressions such as “wrong”, “made
a mistake”, and “made an error”, and correction expressions
such as “not . . . but” and “undo”.

Referring to the cancellation/correction expression stor-
age unit 15, the cancellation/correction expression extract-
ing unit 17 carries out morphological analysis, and extracts
a cancellation expression and correction expression from a
character string which is a voice recognition result of the
voice recognition unit 2. In addition, when extracting the
correction expression, it refers to the guide expression
storage unit 3 and extracts a guide expression following the
correction expression, that is, a guide expression after the
correction.

FIG. 23 is a flowchart showing the operation of the
navigation apparatus of the embodiment 9.

As for the processing at step ST111 and ST112, since it is
the same as the processing at step ST01 and ST02 in the
flowchart of FIG. 4 in the embodiment 1, its description will
be omitted. Then, in the present embodiment 9, the guide
expression extracting unit 4, referring to the guide expres-
sion storage unit 3, extracts a guide expression from the
recognition result of the voice recognition unit 2 at step
ST112, and the cancellation/correction expression extracting
unit 17, referring to the cancellation/correction expression
storage unit 16, extracts a cancellation/correction expres-
sion. On this occasion, if the cancellation/correction expres-
sion extracting unit 17 does not extract any cancellation/
correction expression (NO at step ST113), it terminates the
processing in the flowchart, and the guide expression
extracting unit 4 executes the processing of extracting and
providing the guide expression as in the embodiment 1
(here, its drawing and description will be omitted).

If the cancellation/correction expression extracting unit
17 extracts the cancellation/correction expression stored in
the cancellation/correction expression storage unit 16 (YES
at step ST113), and if the extracted cancellation/correction
expression is a cancellation expression such as “made an
error” (YES at step ST114), the cancellation correction
expression extracting unit 17 notifies the presentation con-
trol unit 7 of canceling, when the presentation content is a
visual presentation content, the display of the visual presen-
tation content. More specifically, when the visual presenta-
tion content has already been displayed (YES at step
ST115), the presentation control unit 7 undoes the display of
the visual presentation content (step ST116). In addition, if
the visual presentation content is not yet displayed (NO at
step ST115), it terminates the processing without displaying
anything.

On the other hand, when the expression extracted by the
cancellation/correction expression extracting unit 17 is not a
cancellation expression but a correction expression such as
“not . t” (NO at step ST114), and if the visual
presentatlon content has already been displayed (YES at step
ST117), the presentation control unit 7 undoes the display of
the visual presentation content (step ST118). In addition, if
the visual presentation content is not yet displayed (NO at
step ST117), it simply executes the processing at step
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ST119. At step ST119, the cancellation/correction expres-
sion extracting unit 17, referring to the guide expression
storage unit 3, extracts the guide expression following the
correction expression (step ST119). Then, according to the
guide expression, the guide expression presentation content
acquiring unit 6 acquires the corresponding presentation
content (step ST120), and the presentation control output
unit 20 outputs the presentation content (step ST121).

The processing will be described using a concrete
example. For example, when the fellow passenger says “turn
right at the next intersection”, followed by “Oh! I made a
mistake”, the voice acquiring unit 1 acquires the voice data
(step ST111), and the voice recognition unit 2 obtains the
recognition result “turn right at the next intersection” and
“Oh! I made a mistake” (step ST112). On this occasion, the
cancellation/correction expression extracting unit 17, refer-
ring to the cancellation/correction expression storage unit
16, extracts a character string “made a mistake” as a
cancellation expression. In other words, since it extracts the
cancellation/correction expression from the voice recogni-
tion result (YES at step ST113) and because the extracted
expression is a cancellation expression (YES at step ST114),
if the visual presentation content expressing “turn right” has
already been displayed (YES at step ST115), the presenta-
tion control unit 7 undoes the display of the visual presen-
tation content (step ST116). In contrast, if the visual pre-
sentation content is not yet displayed (NO at step ST115), it
terminates the processing without displaying anything.

FIG. 24 is a diagram showing an example of a screen
transition when the cancellation expression is extracted:
FIG. 24(a) shows a display screen on which the vehicle 32
is displayed by a triangle on a navigation screen 31, and
shows a state in which the fellow passenger utters “turn right
at the next intersection” and the speech content is shown in
a balloon 33. Then, FIG. 24(5) shows a state in which as a
result that the navigation apparatus executes the processing
of outputting the presentation content as described in the
embodiment 2 on this occasion, a “graphics data of right
arrow” 34 is displayed on the road through which the vehicle
will pass after the right turn on the same navigation screen
31 as that shown in FIG. 24(a) as the visual presentation
content, and shows a state in which the fellow passenger
utters “Oh! I made a mistake”. Incidentally, as for the speech
content, it is also shown in the balloon 33. Thus, the
processing from step ST114 to ST116 is executed in the
processing of the flowchart of FIG. 23 described before, and
the display of the “graphics data of right arrow” 34 is
canceled (see FIG. 24(c)), and the state as shown in FIG.
24(d) appears. Incidentally, the speech content of the fellow
passenger is such a set as “turn right at the next intersection.
Oh! I made a mistake.”, and if the cancellation expression “I
make a mistake” is extracted before the visual presentation
content as shown in FIG. 24(b), the processing is terminated
without displaying anything. More specifically, the state of
FIG. 24(a) makes a direct transition to the state of FIG. 24(d)
without changing the display.

In addition, when the fellow passenger utters “not turn
right but turn left at the next intersection”, the cancellation/
correction expression extracting unit 17 extracts the correc-
tion expression “not . . . but”. Thus, since the decision at step
ST114 is NO, it extracts “turn left” by referring to the guide
expression storage unit 3 as the guide expression that
follows “not . . . but” (step ST119). Then, referring to the
guide expression presentation content storage unit 5, the
guide expression presentation content acquiring unit 6



US 9,476,728 B2

23

acquires the presentation content corresponding to the “turn
left” (step ST120), and displays it or outputs it in voice (step
ST121).

FIG. 25 is a diagram showing an example of a screen
transition when a correction expression is extracted: FIG.
25(a) shows a display screen on which the vehicle 32 is
displayed by a triangle on the navigation screen 31, and
shows a state in which the fellow passenger utters the speech
“not turn right but turn left at the next intersection” and the
speech content is shown in the balloon 33. Then, FIG. 25(5)
shows a state in which as a result that the navigation
apparatus executes the processing of outputting the presen-
tation content as described in the embodiment 2 on this
occasion, a “graphics data of right arrow” 34 is displayed on
the road through which the vehicle will pass after the right
turn on the same navigation screen 31 as that in FIG. 25(a)
as the visual presentation content. However, since the speech
content contains the correction expression “not . . . but”, and
the correction expression is extracted, the processing of step
ST114 and ST117-ST118 is executed in the processing of the
flowchart shown in the foregoing FIG. 23, and the display
“graphics data of right arrow” 34 is deleted (see FIG. 25(¢)).
Furthermore, since “turn left” is extracted as the guide
expression following “not . . . but”, the processing of step
ST119-ST121 in the flowchart shown in FIG. 23 is executed,
and “graphics data of left arrow” 34 corresponding to the
“turn left” is displayed as shown in FIG. 25(d). Incidentally,
if the correction expression “not . . . but” is extracted before
the visual presentation content as shown in FIG. 25(5) is
displayed, the state of FIG. 25(a) makes a direct transition
to the state of FIG. 25(d).

Incidentally, although it is also assumed in the present
embodiment that it always carries out recognition of the
speech content of the fellow passenger, a configuration is
also possible which carries out the voice recognition only
during a prescribed period (for example, during the period
from the time when the fellow passenger starts guidance and
pushes down a button for executing the voice recognition to
the time when the button is released). In addition, a con-
figuration is also possible which enables the user to deter-
mine whether to carryout the recognition always or for a
prescribed period.

In addition, although the present embodiment 9 is
described on the assumption that if the visual presentation
content to be canceled has already been displayed, it should
be canceled (deleted), a configuration is also possible which
enables a user to decide whether to cancel the visual
presentation content which is displayed, or to display both
the presentation content and the visual presentation content
indicating the cancellation. In addition, a configuration is
also possible which enables a user to decide whether to
employ the function of extracting the cancellation/correction
expression in the present embodiment 9 or not.

As described above, according to the present embodiment
9, it is configured in such a manner that it extracts the
cancellation/correction expression if it is contained in the
guide expression the talker such as a fellow passenger utters.
Accordingly, in addition to the advantages of the embodi-
ment 1, it can prevent the driver from going to a wrong route
by taking it into account that the talker such as a fellow
passenger makes wrong guidance and by canceling or cor-
recting the visual presentation content to be canceled.

Embodiment 10

FIG. 26 is a block diagram showing an example of a
navigation apparatus of an embodiment 10 in accordance
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with the present invention. Incidentally, the same compo-
nents as those described in the embodiments 1-9 are desig-
nated by the same reference numerals and their duplicate
description will be omitted. As compared with the embodi-
ment 1, the embodiment 10 described below comprises a
voice recording unit 18 instead of the guide expression
presentation content storage unit 5.

The voice recording unit 18 stores the voice data acquired
by the voice acquiring unit 1 in connection with the guide
expression extracted by the guide expression extracting unit
4. Then, the guide expression presentation content acquiring
unit 6, referring to the voice recording unit 18, acquires the
voice data corresponding to the guide expression extracted
by the guide expression extracting unit 4 as the presentation
content (auditory presentation content), and the presentation
control output unit 20 outputs the presentation content.

FIG. 27 is a flowchart showing the operation of the
navigation apparatus of the embodiment 10.

As for the processing from step ST131 to ST133, since it
is the same as the processing from step ST01 to ST03 in the
flowchart of FIG. 4 in the embodiment 1, its description will
be omitted. Then, in the present embodiment 10, the voice
recording unit 18 stores the voice data acquired by the voice
acquiring unit 1 at step ST131 in connection with the guide
expression extracted by the guide expression extracting unit
4 at step ST133 (step ST134). For example, when a talker
says “turn right at the next intersection”, the voice acquiring
unit 1 acquires the voice data “turn right at the next
intersection” and the guide expression extracting unit 4
extracts the guide expression “turn right” and “the next
intersection”. In this case, the voice recording unit 18 cuts
out the voice data corresponding to “turn right” and the
voice data corresponding to “the next intersection” from the
voice data acquired, and stores the individual guide expres-
sions in connection with the corresponding voice data.

Then, the guide expression presentation content acquiring
unit 6 acquires from the voice recording unit 18 the voice
data corresponding to the guide expression extracted by the
guide expression extracting unit 4 (step ST135). For
example, it can acquire the voice data corresponding to the
“turn right” or acquire the voice data corresponding to both
the “turn right” and “the next intersection”. After that, the
presentation control unit 7 outputs the recorded voice data
acquired so that the voice output unit 22 like a speaker
outputs it in voice (step ST136).

Incidentally, although it is also assumed in the present
embodiment that it always carries out recognition of the
speech content of the fellow passenger, a configuration is
also possible which carries out the voice recognition only
during a prescribed period (for example, during the period
from the time when the fellow passenger starts guidance and
pushes down a button for executing the voice recognition to
the time when the button is released). In addition, a con-
figuration is also possible which enables the user to decide
whether to carry out the recognition always or for a pre-
scribed period.

In addition, a configuration is also possible which enables
a user to decide whether to employ the function of the voice
recording unit 18 in the present embodiment 10 or not.

In addition, as shown in the block diagram of FIG. 28, a
configuration is also possible which comprises the voice
recording unit 18 in the block diagram of the embodiment 1
and so on, in which case it is also possible to enable a user
to decide whether to employ the function of the voice
recording unit 18 or not.

As described above, according to the present embodiment
10, it is configured in such a manner as to output invoice
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again the guide expression the talker such as a fellow
passenger utters. Accordingly, it can prevent the misunder-
standing of the driver and prevent the vehicle from going to
the direction the talker does not intend.

Incidentally, although the present embodiment is
described using an example of the navigation apparatus for
a vehicle, a navigation apparatus in accordance with the
present invention is applicable not only to a vehicle, but also
to a mobile body including a person, vehicle, railroad, ship
and aircraft. In particular, it relates to a navigation apparatus
to be carried in a vehicle or on board, and is applicable to any
apparatuses capable of carrying out navigation through
voice conversation between a user and the apparatuses such
as a portable navigation apparatus regardless of their form.

Incidentally, it is to be understood that a free combination
of the individual embodiments, variations of any compo-
nents of the individual embodiments or removal of any
components of the individual embodiments are possible
within the scope of the present invention.

INDUSTRIAL APPLICABILITY

A navigation apparatus in accordance with the present
invention is applicable to an onboard navigation apparatus
and portable navigation apparatus capable of performing
navigation through voice conversation between a user and
the apparatus.

DESCRIPTION OF REFERENCE SYMBOLS

1 voice acquiring unit, 2 voice recognition unit, 3 guide
expression storage unit, 4 guide expression extracting unit,
5 guide expression presentation content storage unit, 6 guide
expression presentation content acquiring unit, 7 presenta-
tion control unit, 8 map data storage unit, 9 vehicle position
acquiring unit (position acquiring unit), 10 presentation
position identifying unit, 11 presentation timing storage unit,
12 presentation timing control unit, 13 vehicle speed acquir-
ing unit (speed acquiring unit), 14 guide expression eligi-
bility deciding unit, 15 route re-setting unit, 16 cancellation/
correction expression storage unit, 17 cancellation/
correction expression extracting unit, 18 voice recording
unit, 20 presentation control output unit, 21 display unit, 22
voice output unit, 31 navigation screen, 32 own-vehicle
mark, 33 balloon, 34 graphics data, 35 text data, 36 red road,
37 thick road.

What is claimed is:

1. A navigation apparatus which includes a position
acquiring unit that acquires the position of a mobile body,
and which carries out guidance in accordance with map data
and the position of the mobile body acquired by the position
acquiring unit, the navigation apparatus comprising:

a voice acquiring unit that acquires input voice;

a voice recognition unit that executes voice recognition
processing of voice data acquired by the voice acquir-
ing unit;

a guide expression storage unit that stores one or more
guide expressions;

a guide expression extracting unit that refers to the guide
expression storage unit and extracts a guide expression
indicating where or when to change a direction from
amongst said one or more guide expressions based on
a recognition result of the voice recognition unit;

a guide expression presentation content storage unit that
stores a presentation content corresponding to each of
said one or more guide expressions;
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a guide expression presentation content acquiring unit that
refers to the guide expression presentation content
storage unit, and acquires, in accordance with the guide
expression extracted by the guide expression extracting
unit, the presentation content corresponding to the
guide expression;

a presentation control output unit that outputs the presen-
tation content acquired by the guide expression pre-
sentation content acquiring unit;

a cancellation/correction expression storage unit that
stores an expression used at cancellation or correction;
and

a cancellation/correction expression extracting unit that
refers to the cancellation/correction expression storage
unit and extracts an expression used for cancellation/
correction in accordance with a recognition result of the
voice recognition unit, wherein

the presentation control output unit 1) stops outputting the
presentation content when the cancellation/correction
expression is extracted, or ii) when the cancellation/
correction expression is extracted in a state in which a
visual presentation content is output as the presentation
content, cancels output of the visual presentation con-
tent.

2. The navigation apparatus according to claim 1, further

comprising:

a presentation timing control unit that controls timing of
outputting the presentation content by the presentation
control output unit.

3. The navigation apparatus according to claim 2, wherein

the presentation timing control unit determines a guide
point on said map data to which guidance is to be made
using the guide expression extracted by the guide
expression extracting unit, the position of the mobile
body acquired by the position acquiring unit, and the
map data, calculates a distance from the position of the
mobile body to the guide point, and controls the timing
in a manner that the presentation content is output when
the distance becomes equal to or less than a prescribed
value.

4. The navigation apparatus according to claim 2, further

comprising:

a speed acquiring unit that acquires speed of the mobile
body, wherein

the presentation timing control unit determines a guide
point to which guidance is to be made using the guide
expression extracted by the guide expression extracting
unit, the position of the mobile body acquired by the
position acquiring unit, and the map data, calculates not
only a distance from the position of the mobile body to
the guide point, but also time required to arrive at the
guide point using the speed acquired by the speed
acquiring unit, and controls the timing in a manner that
the presentation content is output when the time
required becomes equal to or less than a prescribed
value.

5. The navigation apparatus according to claim 1, further

comprising:

a cancellation/correction expression storage unit that
stores an expression used at cancellation or correction;
and

a cancellation/correction expression extracting unit that
refers to the cancellation/correction expression storage
unit and extracts an expression used for cancellation/
correction in accordance with a recognition result of the
voice recognition unit, wherein
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the presentation control output unit outputs, when the
cancellation/correction expression is extracted, the pre-
sentation content which corresponds to the guide
expression extracted after the cancellation/correction
expression.

6. The navigation apparatus according to claim 1, further

comprising:

a presentation position identifying unit that determines,
when the presentation content is a visual presentation
content, a place at which the visual presentation content
is to be presented using the map data, the guide
expression extracted by the guide expression extracting
unit, and the position of the mobile body acquired by
the position acquiring unit.

7. The navigation apparatus according to claim 1, wherein

the presentation control output unit outputs, when the
presentation content is a visual presentation content,
the visual presentation content by displaying it in one
of modes of turning it on and off, moving it and fade-in.

8. The navigation apparatus according to claim 1, wherein

when the presentation content is a visual presentation con-

tent, the visual presentation content is provided by one of
graphics display, text display, color alteration, magnitude
alteration and a combination of them.

9. The navigation apparatus according to claim 1, further

comprising:

a voice recording unit that records the voice data acquired
by the voice acquiring unit in connection with the guide
expression extracted by the guide expression extracting
unit, wherein

the guide expression presentation content acquiring unit
acquires the voice data stored in the voice recording
unit as a corresponding presentation content.

10. A navigation program that causes a computer to

function as:

a position acquiring unit that acquires the position of a
mobile body;

a voice acquiring unit that acquires input voice;

a voice recognition unit that executes voice recognition
processing of voice data acquired by the voice acquir-
ing unit;

a guide expression storage unit that stores one or more
guide expressions;

a guide expression extracting unit that refers to the guide
expression storage unit and extracts a guide expression
indicating where or when to change a direction from
amongst said one or more guide expressions based on
a recognition result of the voice recognition unit;

a guide expression presentation content storage unit that
stores a presentation content corresponding to each of
said one or more expressions;

a guide expression presentation content acquiring unit that
refers to the guide expression presentation content
storage unit, and acquires, in accordance with the guide
expression extracted by the guide expression extracting
unit, the presentation content corresponding to the
guide expression; and

a presentation control output unit that outputs the presen-
tation content acquired by the guide expression pre-
sentation content acquiring unit, wherein

the navigation program carries out guidance in accor-
dance with map data and the position of the mobile
body acquired by the position acquiring unit;
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a cancellation/correction expression storage unit that
stores an expression used at cancellation or correction;
and

a cancellation/correction expression extracting unit that
refers to the cancellation/correction expression storage
unit and extracts an expression used for cancellation/
correction in accordance with a recognition result of the
voice recognition unit, wherein

the presentation control output unit 1) stops outputting the
presentation content when the cancellation/correction
expression is extracted, or ii) when the cancellation/
correction expression is extracted in a state in which a
visual presentation content is output as the presentation
content, cancels output of the visual presentation con-
tent.

11. A navigation apparatus which includes a position
acquiring unit that acquires the position of a mobile body,
and which carries out guidance in accordance with map data
and the position of the mobile body acquired by the position
acquiring unit, the navigation apparatus comprising:

a voice acquiring unit that acquires input voice;

a voice recognition unit that executes voice recognition
processing of voice data acquired by the voice acquir-
ing unit;

a guide expression storage unit that stores one or more
guide expressions;

a guide expression extracting unit that refers to the guide
expression storage unit and extracts a guide expression
indicating where or when to change a direction from
amongst said one or more guide expressions based on
a recognition result of the voice recognition unit;

a guide expression presentation content storage unit that
stores a presentation content corresponding to each of
said one or more guide expressions;

a guide expression presentation content acquiring unit that
refers to the guide expression presentation content
storage unit, and acquires, in accordance with the guide
expression extracted by the guide expression extracting
unit, the presentation content corresponding to the
guide expression;

a presentation control output unit that outputs the presen-
tation content acquired by the guide expression pre-
sentation content acquiring unit;

a guide expression eligibility deciding unit that decides on
whether the guide expression extracted by the guide
expression extracting unit is eligible or not, wherein

the presentation control output unit stops i) outputting the
presentation content when the guide expression eligi-
bility deciding unit decides that the guide expression is
ineligible, or ii) outputs a presentation content indicat-
ing that the guide expression is ineligible when the
guide expression eligibility deciding unit decides that
the guide expression is ineligible.

12. The navigation apparatus according to claim 11,

further comprising:

a route re-setting unit that sets a route again when the
guide expression eligibility deciding unit decides that
the guide expression is ineligible.

13. The navigation apparatus according to claim 11,

further comprising:

a route re-setting unit that sets a route again when the
guide expression eligibility deciding unit decides that
the guide expression is ineligible.
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